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Amendments to the Claims 

1 . (currently amended) A nnethod of transnrtitting data in a data communications network, 
comprising the steps of; 

(i) establishing a connection-oriented comnr^unications link between a 
transmitter and a receiver thn;)ugh a Transmission Control Protocol (TCP) handshake, 
the communications link having a congestion window set to an initial length; 

(ii) transmitting data packets in TCP from tna transmitter to the receiver; 
(ill) detecting a missing data packet at the receiver; 

(iv) sending a negative acknowledgment from the receiver to the transmitter 
for the missing data packet, the receiver being unresponsive to any packets from the 
transmitter unless the receiver detects the missing data packet; 

(V) decreasing, at the transmitter, the length of the congestion window in 
response to receipt of the negative acknowledgment; and 

(vi) re-transmitting the missing data packet. 

2. (previous presented) The method according to daim 1, wherein up to four duplicate 
negative acknowledgments are sent from the receiver. 

3. (previous presented) The method according to daim 1, wherein »ie congestion 
window is halved at step (v). 

4. (previous presented) The method according to daim 1, further induding a step of 
setting a round-trip timer at the transmitter upon transmitting the data packet, and a step 
of increasing the congestion window in response to the expiry of the round-trip timer. 

5. (previous presented) The method according to claim 4, wherein the step of 
increasing the congestion window increases the congestion window if no negative 
acknowledgement is received upon expiiy of the round-trip timer. 

6. (previous presented) The method according to claim 5, wherein the congestion 
window is doubled. 

7. (previous presented) The method according to daim 1, further comprising a step of 
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periodically sending a keep-alive request from the transnaitterto the receiver, whereupon 
a re-transmission time-out timer is set, and a step of Qeneratin9T at the receiver, an 
acKnowledgenrtenr in response to the keep-alive request, the receiver being responsive 
only to the missing data packet and the keep-alive request. 

8. {previous presented) The method according to claim 7, further comprising a step of 
detemiining, at the transmitter, if an acknowledgment to the keep-alive request is not 
received before expiry of the re-transmission time-out timer, whereupon the transmitter 
backs off for a predetermined period. 

9. (previous presented) The method according to claim 1. wherein the congestion 
window is decreased in response to three duplicate negative acknowledgments. 

10. (previous presented) The method according to claim 1, wherein the data 
communications network in an internet, 

1 1 . (currently amended) A method for error recovery in a data communications network 
where data is transmitted in Transmission Control Protocol (TCP) as a sequence of data 
packets sent from a transmitter to a receiver, a oommunioation link betweon tho 
transmktQf an<^ thG - roGo i vor boing ootoM i ehed through q TCP hondohoko , comprising the 
steps of: 

establishing a connection-oriented communication |ink between the transmitter 
and the receh/ef being established through a TCP handshake: 
detecting a missing data packet at the receiver; 

sending a negative acknowledgment from the receiver to the transmitter for the 
missing data packet, the receiver being unresponsive to any packets from the transmitter 
unless the receiver detects the missing data packet: 

setting a missing-packet timer at the receiver upon sending the negative 
acknowledgment; and 

where the missing data packet is not received at the receiver in response to the 
negative acknowledgment before expiry of trie missing-packet timer, sending a further 
negative acknowledgment. 

12. (previous presented) The error recovery method according to claim 1 1, wherein the 
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step of detecting a missing data packet includes the step of detecting a missing data 
packet according to a gap in sequence numbers of the stream of data packets, the step 
of setting a missing-packet timer settings a.missing data packet timer when the gap is 
detected. 

1 3. (previous pn&sented) The error recovery method according to claim 1 1 , wherein up 
to four negative acknowledgments are sent from the receiver to the transmitter before 
expiry of the missing-packet timer. 

14. (previous presented) The error recovery method according to claim 1 1 , wherein the 
missing-packet timer is cleared upon receipt of the missing data packet at the receiver. 

15. (currently amended) A method for congestion control in a data communications 
network where data is transmitted as a sequence of data packets from a transmitter to a 
receiver, a oommunioation link botwoon tho tran s mitt e r and tho roobivor boing 
eetab H &hod - tfi rough a T f anom l Go i on Control - Protocol (TCP) handchako, comprising the 
steps of: 

establishinfl a connectior>-oriented communication link between the transmitter 
and the receiver being established through a Tfansmissjon Control ProtocQl (TCP) 
handshake 

setting a congestion window to an initial size, the congestion window relating to a 
transmission rate over Vie network; 

transmitting a data packet In TCP from the transmitter to the receiver; 

setting a round-trip timer at the transmitter upon sending the packet; 

sending a negative acknowledgement for a missing data packet from the 
receiver to the transmitter, the receiver being unresponsive to any packets from the 
transmitter unless the receiver detects the missing data packet; 

increasing the congestion window if no negative acknowledgment for the missing 
data packet is received t>efore expiry of the round-trip timer; and decreasing the 
congestion window if the negative acknowledgment for the missing data packet Is 
received at the transmitter. 

16. (previous presented) The congestion control method according to claim 1 5, further 
including a step of empirically determining the round-trip time. 
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17. (previous presented) The congestion control method according to ciaim 16, further 
comprising the step of sending a round-trip time update request to the receiver, the 
receiver being responsive only to the missing data packet and the round* trip time update 
request. 

1 8. (previous presented) The congestion control method according to claim 1 5, wherein 
the congestion window Is doubled, and an interval between transmission of subsequent 
data packets is decreased, upon expiry of the round-trip timer, 

1 9. (previous presented) The congestion control method according to claim 1 5, wherein 
the step of increasing the congestion window includes the step of multiplicatively 
increasing the congestion v^'ndow if no negative acknowledgement for tfie missing data 
packet is received before expiry of the round-trip timer. 

20. (previous presented) The congestion control method according to claim 15, further 
including steps of sending a keep^live request from the transmitter to the receiver, aruJ 
setting a re-transmission time-out timer to detect a re-transmission time-out. the receiver 
being responsive only to the missing data packet and the Keep-alive request 

21 . (previous presented) The congestion control method according to daim 20, wherein 
the congestion window is set to one for a back-off period if no acknowledgment is 
received in response to the keep^llva request, before expiry of the re-transmission time- 
out timer. 

22. (previous presented) A data communications system employing transmission control 
protocol for providing error recovery and congestion control on a data communk:ations 
network, comprising: 

a transmitter for sending a sequence of data packets in Transmission Control 
Protocol (TCP), the transmitter having a round- trip timer that is set upon sending each 
data packet; 

a receiver for receiving the sequence of data packets, a connection-oriented 
communication link between the transmitter and the receiver being established through a 
TCP handshake, the receiver detecting a missing data packet in the sequence of data 
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packets, and returning a negative acknowledgment for the missing data packet to the 
transmitter to cause re-transmission of the missing data packet, the receiver being 
unresponsive to any packets fK>m the transmitter unless the receiver detects the missing 
data packet; and 

means for adjusting a congestion window in response to receipt of the negative 
acknowledgment, and expiry of the round-trip timer. 

23. (previous presented) The system according to claim 22, further including a missing- 
packet timer at the receiver upon expiry of which a final negative acknowledgment is sent 
to the transmitter. 

24. (previous presented) The aystem according to claim 22, further including a re- 
transmission time-out timer at the transmitter, the means for adjusting responding to 
expiry of the re-transmission time-out timer. 

25. (Cancelled) 

26. (previous presented) A method for congestion control tn a data communicdtions 
network where data is transmitted as a sequence of data packets from a transmitter to a 
receiver, comprising the steps of: 

setting a congestion window to an initial size, the congestion window relating to a 
transmission rate over the network; 

transmitting a data packet In Transmission Control Protocol (TCP) from the 
transmitter to the receiven 

setting a round-trip timer at the transmitter upon sending the packet; 

increasing the congestion window if no negative acknowledgment for the data 
packet is received before expiry of the round-trip timer; and 

decreasing the congestion window if a negative acknowledgment for the data 
packet is received at the transmitter 

wherein the congestion window is doubled, and an interval between transmission 
of subsequent data packets is decreased, upon expiry of the round-trip timer. 

27. (Canceled) 



PAGE 7/12 * RCVD AT 6/2312005 12:27:21 PM [Eastern Daylig^^ 



23-06-2005 12:2rPM FROi^GOWLlNG 



+613-563-9869 



T-176 P. 008/01 2 F-070 



The honorable Commissioner of Patents 

ara Trademarks Page 7 

28. (previous presented) A system for transmittir>g data in a data communications 
network, comprising: 

a receiver; and 
a transmitter, 

a communications link between the transmitter and the receiver being established 
through a Transmission Control Protocol {TCP) handshake, the communications link 
having a congestion window set to an initial length; 

the transmitter including means for transmitting data packets in TCP to the 
receiver; 

the receiver including means for detecting a missing data packet, means for 
sending a negative acknowledgment to the transmitter forthe missing data packet, the 
receiver being unresponsive to any packets from the transmitter unless the receiver 
detects the missing data packet, 

the transmitter further including means for decreasing the congestion window in 
response to receipt of the negative acKnowledgment, and means for re-transmitting the 
missing data packet, 

29. (currently amended) A system for error recovery in a data communications network, 
comprising: 

a receiver; and 

a transmitter for sending data as a sequence of data packets in Transmission 
Control Protocol (TCP) to the receiver, 

a connectlon-oflented c ommunications link between the transmitter and the 
receiver being established through a TCP handshake, 

the receiver including means for detecting a missing data packet means for 
sending a negative acknowledgment to the transmitter for the missing data packet, 
means for setting a missing-packet timer upon sending the negative acknowledgment, 
and means for sending a further negative acknowledgment when the missing data 
packet is not received in response to the negative acknowledgment before expiry of the 
missing-packet timer, 

the receiver being unresponsive to any packets from the transmitter unless 
the receiver detects tne missing data packet. 

30. (previous presented) The system according to claim 22, wherein the transmitter 
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includes means for setting a congestion window to an initial size, the congestion window 
relating to a transmission rate over the network, the adjusting means including nneans for 
increasing the congestion window if no negative acknowledgment for the missing data 
packet is received before expiry of the round-trip timer, and means for decreasing the 
congestion window if the negative acknowledgment for the missing data packet is 
received. 
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